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IMPLICATIONS OF NEURO-DEVELOPMENTAL 
DEVIATIONS IN LOW BIRTHWEIGHT AND 
MECHANICALLY VENTILATED INFANTS 
A condition described as transient dystonia 
which may have long term effects on the 
development of prematurely born infants has 
been reported in the literature. This study 
investigated the significance of this condition 
in 85 high risk infants. The infants were divided 
into those displaying dystonic and non-dystonic 
features at four months after expected date of 
delivery. Neuro-sensory motor status and the 
developmental quotient of each infant were 
assessed at 4, 12 and/or 18 months. 
The condition was present in 22 per cent of 
the group and developmental deviations were 
more marked in Infants identified as dystonic 
compared with the non-dystonic. An increased 
percentage of normal responses by 18 months 
suggested that *he condition may be transient. 
Implications for physiotherapy involve the rec-
ognition and selective treatment of dystonic 
infants. 
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The identification of factors consid-
ered to place infants at risk for later 
developmental disorders has led to the 
establishment of clinics which regular-
ly review these children. Two groups 
of neonates have been reported to be 
at heightened risk — those of low 
birthweight and those requiring 
mechanical ventilation during the neo-
natal period. Longitudinal studies pro-
vide evidence for the improving prog-
nosis of these infants (Johnson 1974; 
Stewart 1977), but although knowl-
edge concerning their developmental 
progress is increasing (Dnllien 1974, 
Mednick 1977, Saint-Anne Dargassies 
1977, Burns 1980) it is still insufficient. 
In 1972, Dnllien identified and 
described a condition which she called 
'Transient Dystonia' in the prema-
turely born infant about 6-12 weeks 
after term. Later called 'Premature 
Dystonia Syndrome', it is character-
ized by extensor posturing in supine, 
prone, supported sitting and standing, 
persistence of strong primitive reflex-
es, marked head lag, increased adduc-
tor tone, and delayed postural 
responses. In a follow-up study, Dril-
lien (op cit) reported that the signs 
resolved and disappeared by 8-12 
months in 60 per cent of infants, while 
in 20 per cent, the abnormal signs 
persisted and became more obvious. 
In the remaining 20 per cent, the signs 
apparently resolved but these children 
later showed problems of behaviour, 
restlessness, poor concentration, 
hyperactivity, and precise movement. 
However, in a further report in 1977, 
Drillien stated that 54 per cent of 
dystonic low birthweight infants 
showed significant developmental 
delay at 12 months compared with 17 
per cent of similar birthweight non-
dystonic infants. 
Interest in the predictive value of 
specific neurological signs in infancy 
for cerebral palsy and other develop-
mental problems, has been indicated 
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by a number of authors (Boothman 
1976, Illingworth 1971, Nelson 1979, 
Robson 1978), while Drillien (1972) 
suggested that 'transient dystonia in 
the first year of life may be indicative 
of minimal brain dysfunction and be 
prognostic of this syndrome at later 
ages'. For this reason, the character-
istics and identification of early pre-
dictive or alerting signs has important 
implications for the child and family. 
In order to explore the significance 
of transient dystonia, a study by the 
Department of Physiotherapy, Uni-
versity of Queensland was conducted 
to determine the incidence and rec-
ognition of this syndrome at four 
months in infants with birthweight less 
than 1500 gm and not ventilated, with 
birthweight less than 1500 gm and 
ventilated, and with birthweight great-
er than 1500 gm and ventilated, and 
to compare their total developmental 
progress at 12 and 18 months with 
those who were not dystonic at four 
months. 
Method 
The subjects included in this study 
were drawn from those who had 
attended the 'follow-up* clinic of at-
risk neonates at the Mater Children's 
Hospital, Brisbane. Inclusion in the 
study was restricted to those infants 
whose birthweight was Mess than 1500 
gm' or 'greater than 1500 gm and 
mechanically ventilated'. In addition, 
only those infants who attended for 
follow-up assessment at the age of 
four months and then again at 12 
and/or 18 months were included in 
this study. The age of all infants was 
evaluated at birth by the Dubowitz 
Scale (1970) and all ages adjusted 
accordingly. 
A total of 85 infants were included 
in the study; of these, 55 infants had 
a birthweight less than 1500 gm, 29 
infants were mechanically ventilated 
and 26 did not receive intermittent 
positive pressure ventilation (I P P V). 
The remaining 30 infants who were 
mechanically ventilated had a bir-
thweight greater than 1500 gm. 
As part of a comprehensive evalu-
ation, each subject was assessed for 
neuro-sensory-motor status at the 
post-term age of four, twelve and/or 
eighteen months by the physiother-
apist. The assessments based on the 
work of Burns (1980) were designed 
to allow a numerically graded (mostly 
from 1 to 5) recording of responses. 
This allowed differentiation between 
an abnormal, poor, average or better 
than average response to be recorded 
and also permitted a recording of 
symmetry/asymmetry. 
In order to consider the overall 
abilities of the child, the assessment 
scores were consolidated into six areas 
of development — gross motor, fine 
motor, primitive reflexes, tone, pos-
tural reactions, and sensory-motor 
responses. Deviation in these six areas 
was also graded in the following man-
ner: 
1: Normal/expected for age 
2: Slight deviation, no interference 
with function 
3: Moderate deviation sometimes 
interfering with function 
4: Marked deviation consistently 
interfering with function 
5: Definitely abnormal 
Due to its influence on quality of 
response, the basic behavioural state 
of each infant throughout assessment 
was noted. Comments by the assess-
ment team regarding referral for fur-
ther investigation or recommended 
treatment were also recorded. Any 
advice given or treatment instituted 
was graded on a scale of 1 to 5 as 
shown below, as specific handling 
designed to consistently alter a child's 
reactions may have important bearing 
on the transitory nature of various 
signs: 
1: No advice/treatment 
2: Advice given to parents 
3: Advice and demonstration to par-
ents 
4: Home programme and review by 
physiotherapist 
5; Intensive physiotherapy 
In addition to records of physioth-
erapy data, the developmental quo-
tient of each infant as assessed on the 
Griffiths Mental Development Scale 
by a psychologist was available for 
every age assessment. 
As the study required that all infants 
be divided into those displaying dys-
tonic and non-dystonic signs at four 
months of age, and then further sub-
divided according to birthweight and 
mechanical ventilation, these six 
subgroups enabled specific compari-
sons to be made regarding differences 
in developmental progress. 
Classification of an infant as 'dys-
tonic' depended on presentation of 
excessive extensor posturing together 
with any three other features from the 
following: marked head lag on arm 
traction, general developmental delay, 
hypertonia, persistent primitive reflex-
es, immature postural responses, 
increased hip adductor tone, or irrit-
ability in first three months. 
Further investigation of the impor-
tance of some specific neuro-sensory-
motor function at four months, pre-
viously found to be predictive of later 
status (Turner, 1980), was possible by 
distinguishing these specific scored 
items in the dystonic and non-dystonic 
groups. The nine functions examined 
for this purpose at four months were 
as follows: circular eye follow, plantar 
grasp reflex, hand supporting reaction, 
prone posture, voluntary hand grasp, 
vertical forward righting reaction of 
head, prone tonic labyrinthine reflex, 
lower limb clonus, and post-rotatory 
nystagmus. 
Results 
Analysis of the data revealed some 
interesting results. It was found that 
at four months of age, 22 per cent of 
the total study population was consid-
ered to be dystonic. Table 1 shows the 
distribution of dystonic infants in each 
of the three subgroups. 
Comparison of responses and abil-
ities in the six neuro-sensory-motor 
assessment areas showed a consistent 
deviation from average normal abili-
ties in the group exhibiting dystonic 
signs at four months, as illustrated in 
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Table 2. This trend was observed at 
all assessments but the difference 
between the two groups was generally 
[ess marked by 18 months, indicating 
a move towards normality of the 
dystonic children over that time peri-
od. 
A similar pattern was noted regard-
ing the number of infants who received 
active physiotherapy treatment pro-
grammes, either as a home programme 
with review or as intensive physioth-
erapy. The 22 per cent of dystonic 
infants who were actively engaged on 
a physiotherapy programme at four 
months gradually reduced to 20 per 
cent and 14 per cent by 12 months 
and 18 months respectively. 
Inspection of the mean Develop-
mental Quotients also revealed that 
evident m some aspects of motor 
development. 
The functions which had been found 
by Turner (1980) to be predictive of 
later status at 18 months were exam-
ined at four months and the responses 
of the dystonic infants were compared 
with those who were not dystonic, as 
indicated in Table 4. 
It will be noted that in the dystonic 
group, abnormal responses were more 
frequently present in circular eye fol-
low, plantar grasp and head righting 
while normal responses were less fre-
quently present in hand supporting, 
voluntary hand grasp, fully integrated 
tonic labyrinthine reflex and absence 
of peristent clonus. These results are 
in agreement with the findings of 
Turner (op cit), 
primitive reflexes, tone, postural reac-
tions and sensory-motor responses 
were then compared. 
Figure 1 displays four main fea-
tures. The less than 1500 gm ventilated 
developmental quotient; the less than 
developmental quotient; the less than 
1500 gm, not ventilated and not dys-
tonic group had the highest develop-
mental quotient, while the more than 
1500 gm ventilated and dystonic group 
showed a larger drop in the develop-
mental quotient than their correspond-
ing non-dystonic group. 
Similar features were also evident 
in five of the six neuro-sensory-motor 
areas as indicated in Figure 2 which 
illustrates the gross motor abilities. 
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Figure 2:Gross motor developmental progress 
infants in the dystonic group were less 
competent than those within the non-
dystonic group. In Table 3 it can be 
seen that the developmental quotients 
of both the dystonic and the non-
dystonic groups had risen slightly by 
the age of 12 months, but had dropped 
again by 18 months, a trend also 
To evaluate any intergroup variations, 
infants in each of the three subgroups 
relating to birthweight and ventilation 
were divided into dystonic and non-
dystonic subgroups. Mean develop-
mental quotient and normal motor 
development in each of the six selected 
areas of gross motor, fine motor, 
However muscle tone did not exhibit 
such a consistent trend (Figure 3). For 
example, tone in the 'greater than 
1500 gm ventilated and dystonic' 
infants; and the 'less than 1500 gm, 
ventilated* infants improved consist-
ently while tone in the 'less than 1500 
gm, not ventilated* infants improved 
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Table 1: 
Distribution of dystonic infants 
Sub-group 
Birthweight (g) 
< 1500 
<1500 
>1500 
Neonatal 
Ventilation % Dystonic 
(IP P V) at 4 months 
No 15% 
Yes 31% 
Yes 20% 
Table 2: 
Differences in development at 4 months and 18 months 
Area 
Dystonic Non-dystonic 
% normal response % normal response 
4 months 18 months 4 months 18 months 
Gross motor 
Fine motor 
Primitive reflexes 
Tone 
Postural reactions 
Sensory motor 
22 
28 
29 
30 
0 
25 
63 
65 
90 
44 
25 
38 
45 
58 
67 
61 
35 
29 
85 
80 
95 
69 
46 
41 
Table 3: 
Mean developmental quotients 
Dystonic 
Non dystonic 
4 ninths 
93.3 
101.8 
12 months 
97.8 
102.9 
18 months 
93.6 
99.2 
Table 4: 
Comparison of predictive functions in dystonic and non-dystonic 
infants 
A. 
B. 
Response 
Abnormal 
a) Abnormal circular eye follow 
b) Strong persistent plantar grasp 
c) Delayed righting (vertical forward) 
Normal 
a) Hand supporting reaction 
b) Maintained hand grasp (during move-
ment) 
c) Fully integrated prone TLR 
i) Absent persistent lower limb clonus 
Percentage present 
Dystonic Non-dystonic 
10 
4 
37 
47 
8 
0* 
54 
0 
1 
7 
76 
45 
48 
78 
* Although not fully integrated, only 4 per cent of dystonic infants 
showed abnormal prone T.L.R. 
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by 12 months, and showed marked 
deterioration by 18 months. 
The composite data suggest that 
both the dystonic and non-dystonic 
groups were gradually approaching 
normal developmental expectations 
for age. After four months of age, the 
performance of the children improved 
to such a degree that by 18 months of 
age, the number of assessment areas 
scored as 'normal* had doubled. Fig-
ure 4 shows the percentage of infants 
as dystonic at the post-term age of 4 
months are comparatively more 
marked than those of the non-dystonic 
infants. However, when considering 
the progress of the non-dystonic 
group, it is important to note that 
infants presenting with other devia-
tions such as hypotonia or with exten-
sion and less than three other signs 
(previously listed) were classified as 
non-dystonic. 
Although by 18 months, the per-
centage of normal previously dystonic 
a four month dystonic infant is uncer-
tain and more normal development by 
18 months is likely, there is need for 
further careful ongoing assessment. 
The children included in the study 
by Drillien (1972,1980) were examined 
again at 6VS-7 years. Significant cor-
relations between transient abnormal 
signs in the first year and develop-
mental status at 12 months and impair-
ment score at the mean age of 6 years 
8 months, were demonstrated. The 
downward trend at 18 months in the 
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Figure 4:Overall assessment areas 
who were considered normal in each 
of the six assessment areas over the 
14 month period. It is interesting to 
note the similarities between the 
graphs in Figure 4, the composite 
normal neuro-sensory-motor develop-
ment of the groups and those in Figure 
1, the mean development quotient of 
each group. 
Discussion 
The results of these analyses high-
light the fact that deviations in devel-
opment of a group of infants identified 
mfants had increased, a trend reported 
by Drillien (1972, 1977), the results of 
this study indicate that the improve-
ment does not occur synchronously or 
as a smooth progression. In 1974, 
Drillien indirectly gave evidence of 
similar findings when she mentioned 
that some children who had previously 
presented with increased extensor 
tone, became hypotonic by 12 months 
and some who appeared normal at 
one year presented with mild diplegia 
or ataxia a few months later after 
achieving independent iocomotion'. 
Therefore, although the outcome of 
developmental quotient of the children 
in this study may be an early indication 
of later problems in behaviour and 
learning. 
A study by Turner (1980) of the 
predictive value of four month neuro-
sensory motor responses in mechani-
cally ventilated infants, identified 
through multiple regression analysis 
some functions predictive of later sta-
tus at 12 months and IS months. The 
results of this study support those 
findings. If the four month functions 
predictive of status at 18 months also 
distinguish dystonic and non-dystonic 
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groups and if dystonia is predictive of 
status at school, then there is a strong 
possibility that neurological assess-
ment at four months has considerable 
value in the selection of children who 
require close follow-up. 
Two other important features 
demand discussion. It is evident that 
lack of full integration of primitive 
reflexes is an indication of develop-
mental status. This is illustrated by 
the high number of non-dystomc 
infants with a fully integrated prone 
Tonic Labyrinthine Reflex in compar-
ison with only a partially integrated 
reflex in all of the dystonic group. 
Also of note is that the developmental 
progress of tone did not consistently 
follow the trends evident in other 
neurological and developmental per-
formance areas. This questions the 
importance placed on muscle tone in 
the neurological examination of 
infants and supports the work of 
Nelson et al (1974) who found that 
abnormal tone in the neonatal period 
was not of great predictive signifi-
cance. 
The results of this study have several 
implications for the physiotherapist. 
If the dystonic syndrome does prove 
to have long term effects on devel-
opment, then it is essential to identify 
these infants for early intervention. 
However, in view of its apparent 
transient nature and the overall 
improvement of the infants, the prob-
lems associated with early treatment 
(such as parental concern) must be 
considered before intervention is rec-
ommended. 
It is important to identify the group 
most highly at risk of developing 
subsequent neurological, behavioural, 
motor and learning problems so that 
they can be reviewed regularly, and 
intervention introduced when neces-
sary. This study has demonstrated that 
dystonic infants come into this cate-
gory. It must be stressed also, that as 
dystonia is recognized as a possible 
transient condition, an incorrect diag-
nosis of cerebral palsy must not be 
made, 
To avoid inadvertent or incorrect 
'labelling' of infants as 'delayed' or 
'abnormal', the introduction of active 
physiotherapy programmes should be 
selective. The selection of infants who 
do require developmental help may be 
assisted by the grading of assessment 
items as used in this study. Other 
factors to be considered in selection 
are the presence of problems in han-
dling or care, such as nursing, feeding, 
sleeping; a mother's perception of her 
infant's development and the infant's 
functional development and possible 
frustration (for example, rolling, head 
control, reach, grasp). As the first 
factor is of great concern to parents, 
it is important that the often irrita-
ble/tense dystonic baby who may be 
difficult to handle, be recognized. It 
is essential to provide parental advice 
and support during this difficult but 
usually transient stage. 
Conclusion 
Recent work indicates the presence 
of a transient syndrome of dystonia 
which has some influence on devel-
opment. Although the long-term 
aspects are not fully understood, the 
fact that transient dystonia occurs as 
a varied presentation of development, 
emphasizes the need for further inves-
tigation. It is considered that the phy-
siotherapist has an important role in 
the recognition and selective treatment 
of dystonic infants. 
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